Effect of atropine, HLö 7 and HI 6 on respiratory and circulatory function in guinea-pigs poisoned by O-ethyl S-[2-(diisopropylamino) ethyl] methylphosponothioate (VX).
In a guinea-pig model with on-line respiratory and circulatory monitoring the therapeutic efficacy of atropine, HLö 7 and HI 6 in VX poisoning was compared. In female urethane-anaesthetized Pirbright-white guinea-pigs the a. carotis, v. jugularis and trachea were cannulated. After base line measurements the animals received VX (22.5, 45 or 90 micrograms/kg = 5, 10 or 20 x LD50) intravenously and 2 min. later the antidotes: HLö 7 or HI 6 (30 mumol/kg, each) or atropine 10 mg/kg or a combination of atropine and one of the oximes (all intravenously). Respiratory and circulatory parameters were recorded for 60 min. or until death of the animal. Erythrocyte, brain and diaphragm acetylcholinesterase (AChE) activity was determined after the experiment. VX poisoning caused a rapid respiratory arrest within 4-5 min. Atropine treatment was effective in improving the respiratory function after VX, 22.5 micrograms/kg, but had only a small effect after the higher VX doses. The treatment of VX (10 or 20 x LD50) poisoned animals with oxime plus atropine improved respiration to various extents, restored circulation and prolonged the survival time, HLö 7 being more effective than HI 6 after VX 90 micrograms/kg. Oximes alone were completely ineffective. Erythrocyte and diaphragm AChE was reactivated by HLö 7 and, less effectively, by HI 6, while brain AChE remained almost completely inhibited in all groups. The results of this investigation demonstrate a reasonable efficacy of atropine after lower VX doses and of HLö 7 and HI 6 (plus atropine) after high-dose VX poisoning, HLö 7 being slightly more effective than HI 6.